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Figure 1. Olives. 
Above, ripe green olives harvested for oil in Sardinia. (Photo: Giancarlodessi, Wikimedia Com-
mons). Below, olive trees in Greece. (Photo: Petr Pakandl, Wikimedia Commons.)Olives
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What is an olive? Well, botanically 
speaking, the fruit of the olive tree is a 
drupe, or stone fruit, and is cultivated 
on all continents (Figure 1), but the 
olive is much more than a fruit — it’s a 
symbol. Olives and the trees that bear 
them are mentioned in The Odyssey, 
the Quran, the Torah, and the Bible, 
just to name a few. Representing 
peace, abundance, and victory, 
this divine fruit has its origins in the 
cradle of Western civilization, and for 
centuries they have been considered 
sacred by the cultures that depended 
on them. The word for oil in many 
languages is derived from the ancient 
words for olive. Olive oil has anointed 
the heads of kings and has lit sacred 
temples; olive branches adorn the 
heads of victorious athletes and are 
extended as signs of peace; the wood 
of an olive tree was supposedly used 
to construct the cross on which Jesus 
was crucified (after which time, legend 
has it, the trees were so ashamed 
they would no longer grow straight). 
Besides all that, what’s better than a 
dry martini with a delicious, briny olive 
floating in it?
The nourishing flesh of olives, and 
their other drupe cousins, attract the 
attention of animals, who disperse  
the seeds, sometimes by swallowing 
the fruit whole, where the seed is 
protected by its stone-like exterior. In 
the case of wild olives, most of the seed 
dispersal is carried out by birds. Olive 
trees can live for centuries — although 
many countries in the Mediterranean 
Basin and Middle East squabble over 
who has the single, oldest olive tree, 
there are many trees known to be at 
least 2,000 years old, and some may be 
even older than that!
How do we use olives? The oil 
from pressed olives is commonly 
used for cooking. The exact origins 
of the production of olive oil are a 
source of debate, but it’s clear from 
ancient texts and from archaeological 
sites that the oil has been procured 
by humans for millennia. Olive oil 
presses dating back to the Roman 
Empire are still in use today. The 
different cultivars of olives (there are 
Quick guide thousands) are typically either grown specifically for oil production, or as 
‘table olives’, although some varieties 
are used for both purposes. About 
90% of the world olive crop goes 
towards oil production. The flesh of 
olives is usually around 60% oil. Olive 
oil is high in monounsaturated fats, 
which, when present as a significant 
proportion of one’s dietary fat, 
have been linked to a lower risk of 
cardiovascular disease.
To extract the oil from olives, they 
are pressed several times, after which 
chemical extraction methods can be 
used. First, the olives are ground to 
a paste, and the paste is pressed to 
remove the liquid. The extracted liquid 
is a mixture of olive oil and vegetal 
water, and centrifugation is required to 
separate the oil out. During extraction, 
the highest quality oil (extra virgin 
olive oil) usually comes from the 
first pressing. Not all of the oil from 
the olive pulp can be extracted by 
pressing, and chemical extraction methods can be used to extract the 
remaining 5–10% of the oil from the 
pulp. The chemically extracted oil is 
not sold for consumption, but is used 
in cosmetics and as fuel.
Taken raw, the flesh of olives is 
bitter and unpalatable due to the 
presence of bitter glycosides and 
phenolic compounds. With the 
discovery of natural salt reserves in 
the Mediterranean Basin, ancient 
tribes quickly discovered that curing 
olives in brine (or lye) could get rid of 
the bitterness, and render the olive 
not only edible, but preservable. 
When were olives first 
domesticated? This is a topic of hot 
debate, as the domestication of this 
tree took place so long ago (there 
are olive pits found in archaeological 
sites from as far back as 3,700 BC). 
Not surprisingly, many countries in the 
Mediterranean Basin and Near East 
claim to be the first to domesticate 
wild olives, but until recently, we didn’t 
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flavour perception
Charles Spence
“Eating is the only thing we do 
that involves all the senses. I don’t 
think that we realize just how 
much influence the senses actually 
have on the way that we process 
information from mouth to brain.”
— Heston Blumenthal, Tasting 
Menu, The Fat Duck restaurant
“Cooking is the most multi-
sensual art. I try to stimulate all the 
senses.”  
— Ferran Adrià, elBulli
People often confuse tastes with 
flavours. Strictly speaking, taste 
perception refers to those sensations 
that are elicited by the stimulation 
of the gustatory receptors on the 
tongue — sweet, sour, salty, bitter and 
umami. Quite how many basic tastes 
we are sensitive to, and whether they 
are really ‘basic’, are hotly-debated 
questions in the field. A growing 
number of researchers now believe 
that metallic and fatty acid tastes 
deserve to be added to the list, while 
others have argued that there may be 
as many as 25 different basic tastes. 
It will be interesting to see whether 
the recent discovery of a ‘gustotopic’ 
map in primary taste cortex helps to 
resolve these conflicts in the coming 
years.
It is important to note, however, 
that we virtually never experience 
pure tastants in isolation. Rather, 
we mostly experience flavours, 
resulting from the combination of 
taste, retronasal olfaction (sometimes 
referred to as ‘mouth smell’, in 
contrast to orthonasal olfaction or 
‘sniffing’) and trigeminal inputs. 
‘Fruity’, ‘meaty’, ‘floral’ and ‘burnt’ are 
all flavour descriptors. Although it is 
difficult to arrive at a precise estimate 
of the relative contributions of taste 
and retronasal smell to flavour 
perception, a figure that one often 
sees quoted in the literature is that 
~80% of what we commonly think of 
as flavour comes from the information 
Primers transduced by the olfactory receptors in the nose. 
Assuming that we take such a 
figure to be broadly correct, the 
curious thing is why it should be that 
we localize flavour to the oral cavity, 
rather than to the nose, where most 
of the information is transduced. The 
latest research suggests that this 
occurs because retronasal smell (not 
to mention taste) is ventriloquized to 
the location in the oral cavity where 
we experience the tactile stimulation 
associated with food and drink. 
That said, other researchers believe 
that the fact we attend to the mouth 
might also be important here. Either 
way, it is this phenomenon, known 
as ‘oral referral’, that gives rise to an 
integrated flavour percept (or Gestalt) 
which may, in turn, help to explain 
why it is that we so often confuse 
flavour with taste (given that this is 
where the taste buds are located). 
I have lost count of the number of 
times that people have contacted 
me complaining of their loss of taste, 
when, in fact, what they have actually 
lost is their ability to smell, often after 
a viral infection or car accident.
Smell (both orthonasal and 
retronasal) often combines with taste 
to enhance our perception of flavour. 
So, for example, in one classic study, 
Pam Dalton and her colleagues 
at the Monell Chemical Senses 
Centre in Philadelphia demonstrated 
that the ability to detect threshold 
levels of benzaldehyde (the 
distinctive cherry-almond aroma 
common to many Western 
desserts — think Mr Kipling’s 
Bakewell Tarts!) sniffed in solution 
could be dramatically enhanced 
simply by placing a subthreshold 
drop of saccharin on the tongue 
(Figure 1). By contrast, placing a 
subthreshold amount of monosodium 
glutamate, or just water, on the 
tongue had no such effect. Note that 
these results were obtained with 
Western participants; in Japan, by 
contrast, monosodium glutamate 
appears to lower the threshold for 
benzaldehyde whereas saccharin 
does not, presumably because the 
sweet almond combination is not so 
common in Japanese cuisine, while 
pickled condiments that contain 
the monosodium glutamate/almond 
mixture are. Such results suggest 
that our brains learn to bind just 
those combinations of olfactory and 
gustatory stimuli that have been have the proper tools to settle the 
debate scientifically. While the exact 
date of domestication is still unknown, 
recent phylogenomic analyses 
comparing wild olive varieties to 
domesticated cultivars point to the 
first domestication event in the Levant 
region of Syria (same as wheat, 
incidentally), with domestication of all 
of the modern day cultivars radiating 
from this original domestication event. 
Why are olives important? In ancient 
times, olive oil was hugely important 
for everyday life. Most everything was 
cooked in the stuff, and it was also 
used as fuel for lanterns, to make 
soap, for medicinal purposes, and, of 
course, to grease athletes up before 
wrestling matches at the gymnasium. 
Today, the purposes of the olive 
have changed a bit — besides the 
garnish for a martini, or a starter at a 
tapas bar, olives and olive oil make 
up a huge portion of the exports 
from Mediterranean countries. It’s 
estimated that around 3 million tons 
of olive oil are produced every year 
worldwide. The US alone imports 
around 300 tons of oil per year. 
Olives are now cultivated all over the 
world — the climates of California 
and some places in South America 
have proven ideal for growing the 
trees. It’s probably a good thing, too, 
that cultivation is spreading, since 
the health benefits of olive oil have 
triggered a huge growth in worldwide 
consumption. In the last 20 years, 
consumption of olive oil in the US has 
tripled, and is growing every year. 
Several nations have established 
crossbreeding programs to create 
better and more profitable cultivars 
of olives, selecting for faster fruit 
maturation, pest resistance, smaller 
seeds, higher oil content, etc. It 
will be interesting to see to what 
extent modern breeding technology 
can improve upon millennia of 
domestication!
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